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Introduction 


In order to secure more definite information on the rate and amount 
of subsidence of Florida peat soils following drainage, Drainage Investiga- 
tions of the Bureau of Public Roads.of the U.S. Department of Agriculture, 
(now the’ Bureau of Agricultural Ingineering) in 1915 began the location of 
profile linés over selected peat areas within the State. The work was begun 
by Chas. W. Okey, under the direction of S.H. McCrory, Chief of Drainage In- 
vestigations. 


Following location of.the lines, the first profiles were run in 1916, 
and these have been rerun at intervals in order to determine the rate and 
amount of soil subsidence. The years during which levels were run over all 
or a part of these lines are: 1916, 1917, 1918, 1921, 1935, and 1954. 


Under a cooperative agreement between the Bureau of Agricultural Ingi- 
neering,U.S. Department of Agriculture and the Everglades Experiment Station 
of the College of Agriculture, University of Florida, a further study of the 
factors causing the loss in depth of peat soils is now in progress. A series 
of cight plots, with the water table held at depths of 1 to 4 fcet, and six 
well lines around Lake Okeechobee arc equipped with automatic water stage 
recorders to assist in a morc comprchensive study of subsidence. Such factors 
as depth of water table, slow oxidation, and compacting of soil are being 
given special consideration. 
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Peat or muck arcas sclectcd for this study are located near Okeelanta 
in the upper Evergladcs, and Davic in the Lower Everglades. Other areas 
selected are ncar Fellsmerc, Indian River City, Vero Beach, and the Everglades 
Experiment Station near Belle Glade, Florida. 


The deposits in all these areas have been formed mainly through the 
pertial decomposition of saw grass. They are thus principally composed of 
organic material, but contain variable amounts of inorganic matter according 
to the special conditions existent during the periods of their formation. 
Bullctin 190 of the University of Florida Agricultural Experiment Station 
describes thesc soils as foiiows: "The accumulation of plent residues under 
conditions of excessive moisture usually constitutes peat soils. Under such 
conditions the anacrobicity, or lack of air, largely prevents the decomposition 
of the freshly fallen material beyond a certain stage; hence the accumulation 
of such organic deposits from ccntury to century." 


The "Custard apple" or Okeechobce mucklands include about 20,000 acres 
LYiUP mh fsone Ont rominminaltiy tomwowand' a half miles wide, along the cast 
and south shores of Lake Okecchobee. The surface soil to a depth of six in- 
ches or more is composed of e heavy plastic material containing 40 to 50% of 
inorganic matter. This muck was lergely formed by the sedimentary deposits 
of succulent water plants. The mineral matter is doubtless due largely to silt 
deposits from lake overflow. 
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Between the Okeechobee muck and tho saw-greass peat soil is an in- 
termediate type commonly called "olderberry" or "weed" lend. Tho top soil 
is of oa fibrous material more decomposed by weathering than the typicel 
saw-grass soil. Tho subsoil, though principally composed of the brown 
fibrous layers of saw-grass peat contains layers of plastic, scdimentary 
muck. The arca of "weed" or "clderberry" land is small. 4 


By far the greater portion of the Iverglades soil is composed of 
the typical saw-grass peat. This, until exposed to weathering, is of a 
brown fibrous nature. The partially decayed roots of the saw grass can 
readily be distinguished. The mineral content averages about 10 percent 
and the dry soil is much lighter then the Okeechobee muck. Thin layers of 
plastic muck are found to some extert in the sa-grass peat. 


The term muck as commonly used is epplicd to all types of organic 
Soils including "custard apple," the intermcdiate type, and the browm 
fibrous peat of saw grass origin, but in this report the term muck will 
be applied only to the predominatcly plastic types such as the "custard 
apple" soil and the term peat will be applied to the lighter fibrous types 
of primarily grass origin which include about 3,000,000 acres within the 
iiverglades. 


In the early plans for development of peat areas in Florida the 
rates and smounts of subsidence following drainage were not fully under- 
Stood. An estimate made in 1912 by the Chief Engincer to the Interna 
Improvement Board, placed the shrinkage of peat soil in the liiverglades 
at from 25 percent to 33-1/3 percent of the depth of the pcat above the 
planc of the soil water ofter drainage. The Ishen Rendolyh C~tcission in 
its ploen cf 1913 for drainage of the Everglades, estimateg the subsidence 
after drainage at not over 8 inchcs. Thesc estimates doubtless did not 
include the effects of burning which has been a factor in lowering the 
elevations of much of tho peat soils of the State. 


CAUSES OF SUBSIDENCE 


Subsidence of peat soils is principally duc to slow oxidation of 
drained peat resulting ina shrinkage of that portion of the soil above 
the water table. The oxidation of the organic mattcr in tho soil is 
caused by bacterial action. The bacteria sccure their food and cnergy by 
Consuming organic mattcr. As a result of this process carbon dioxide is 
liberated. This action docs not occur in a thoroughly saturated or perfect - 
ly dry soil. Somo moisture is neccessary and probably that moisture content 
which is most favorable to plant growth also provides the optimum condition 
for oxidation. When the soil voids are filled with wator littlc or no ox- 
idation occurs, therefore the cffect of bacterial action is negligible in 
that portion of tho peat below the permanent or mininun water table. 


Large portions of thc peat arcas in the Statc have becn reduced in 
Cclevation by fires, which once started are hard to put cut. In sone arcas 
alrost irreperable damage has beon done. Not only do such fires result in 
loss of eclevation, but they also causo an incroase of line or othor alkalics in 
the top layer. It is then necessary to reduce the excessive alkalinity by 
Speciel treatnent with Sulphur, menganese sulphate or other cherricals before 
g00d plant growth can be secured. Particularly in uncultivated soil, follow- 
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ing long dry spells, large cracks 3 inches to 6 inches wide and 2 feet or 
more in depth often occur. This is a nost favorable condition for burn- 
ing as the fires work dcovm into the cracks and only heavy rains or flood- 
ing by punping can thon extinguish then. Tho surface is sonctincs lower- 
ed as much as a foot in a single burning. 


Cultivation has e tendency to corpact the soil and produces sone 
subsidence. Prior to cultivetion the top portion of the peat is loose 
and spongy and will readily absorb water, but with plowing and disking 
the soil is compacted to some cxtent. The cenount of corapacting will de- 
erease from the surface downward and probably is of little consequence 
below the permancnt water table. 


In the case of the subsidence lines here discussed, it is imposs- 
ible to determine what portion of the totel loss is due to each of the 
above nentioned causes, but it is certain that slow oxidation cf drained 
peat is the principal cause of subsidence. 


Sorie elevations of the water table wore obtained whon the lines 
were run but the average clevations and fluctuations are not know. The 
results show only the total losses in elevation from all causes. ; 


The Upper Everglades at Okcclanta 


The early drainage in the upper Everglades around Lake Okeechobee 
was entirely by gravity, but as subsidonece continued it became incroas- 
ingly necessary to resort to drainage by pumping. Tho construction of 
the first pumping plant was begun in 1925 at South Bay. The area served 
by pumps was gredually extended until nearly all the cultivated acreage 
is now in pumping districts. 


A subsidence line is located near Okeelanta about 4 miles south of 
Lake Okeechobee. The line as shovm in Figure 1 cxtonds cast fron the 
North Now River canal, a distance of 6,650 fect and is parallel to and 
280 feet north of the Bolles canal. Fron Staticn 10 to Station 28 plus 
oO there has never boen any cultivation. From Station 28 plus 50 to the 
end, all but approximatcly 650 fect has been in cultivation at various 
tines for from one to thrce years prior to 1922. Since that dato there 
has been no cultivation. 


Alriost .all the areca covered has beon burned over at least four tines 
Since 1921. The burnings in 1922, 1926, and 1932 were sovere and that of 
1932 was the worst expericneed. Thc land is row covered with a heavy 
growth of pigweed and other weeds. 


The soil is a brow fibrous peat of saw-grass formation, sometimes 
referred to as Okeelanta uuck. It is underlaid with a liricstone formation 
classed as "Caloosahatchce marl." The average dry weight of the top:3 
fect of soil was 6.2 pounds per cubic foot in 1916, and 7.7 pounds in 1918. 
This soil was taken fron a section of the line never in cultivation. This 
increase in weight is doubtloss due to coripacting ccauscd by dreinage. 
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The North Now River canal was opened in 1912 but effective gravity 
drainage was not available along the eritire line until the Bolles canal 
Was dug in the surmicr of 1914. .For ec number of years subsequent to 1914 : 
the average depth of water table was.3 to 4 fect below the ground surface; 
but as subsidence continucd this depth decreased until in recent years the 
dreinage has been vory inadequate. An cxanination of the subsidonce pro- 
file shows the section fron staticn 0 to station 10 to be about 0.2 foot 
lower in 1933 then the average for the entire linc. The differerce is 
probably due to the fact that the soil along this section of the linc has 
been cultivated much of the tire in recent years while that along the re- 
mainder of the line has had little or no cultivation. 


The average surface elevation along the line was approximately 20.3 
feet prior to drainage. The average depth of peat was then 11.6 feet. Sub- 
Sequert levels over the line showed average elcvations and subsidence as 
shotm in Table 1. 


Table 1.- Subsidence along the Okeelanta Line 
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The elevation for Junc, 1925, is not used in the above tabulation 
as levels that ycar were run ovor only about a third of the lino cnd the 
average clevation may not be correct for the entire linc. The date on which 
drainage becane cffective is only approximate. The total subsidence is 4.80 
feet which is 41 percent of the original depth of peat. Figure 8 shows 
graphically the anounts and ratos of subsidence for the Okceclanta linc. 


The photogreph, Figure 3, was taken in JUNG, H1952 se Lb. ehowsa 
bench mark on a 40 acre tract immediatcly south of the Bolles canal and 
east of the North New River canal. Tt is probably not over 1,000 fcet 
south of the subsidence line. The bench merk is fastened. to an iron pipe 
about 15 to 20 feet in length extending dowm to a solid foundation. This 
tract of land has been in cultivation for the past 10 years, and for a con- 
siderable part of the preceding 10 ycars. There has been little if ony 
burning during the past £0 years. The subsidence is therefore duc alnost 
entirely to causes other then burning. 


The top of the pipe is approxinately the originel elevation of the 
SOll. The horizontal marks show the elovations at subsequent dates. 
These agree quite closcly with the average profile clovations on the sub- 
Sidence linc. The total subsidenee of the peat around this bench was 
approxinately 4.4 feet in July, 1952. As the subsidence around the bench 
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Fig.| .- Location of subsidence lines on Florida drainage districts 
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agrees fairly close with that along the line it seems quite probable that 
the loss due to fire along the subsidence line represented only a minor 
part of the total loss in elevation. The average depth to water table was 
certainly about the same in both cases. 


The Upper Everglades near South Bay 


A subsidence line near South Bay as shown on the accompanying map 
(Figure 1) begins at the North New River canal, just south of the pumping 
station, and runs a little north of east, a distance of nearly 2,000 feet 
to a depression or lagoon. The line is located on typical "custard apple" 
land or Okeechobee muck which is underlaid with Caloosahatchee marl. The 
South Florida Conservancy District began the construction of a pumping 
Plant in 1925, and subsequent to June of that year the main pump canal was 
dug diagonally across the line. 


About half the area traversed by this line has been in cultivation 
Since 1914, and a small portion was in cultivation prior to that year. 
Since 1916 about 87 percent has been in cultivation and since 1925 prac- 
tically all has been in use. As far as is knowm none of the land has 
been seriously burned. The average dry weight of the top 20 inches of 
Soil was 22.2 pounds per cubic foot in 1916, and 23.6 pounds in 1918, in- 
dicating some compacting due to drainage and cultivetion. 


The average surface elevation for June, 1933, applies to that portion 
of the line outside the waste banks of the canal. Elevations for other 
years represent the entire linc as the canal had not then been dug. A 
profile showing the original surface of the ground is not available but it 
was probably about a foot higher than that of 1916. The original depth of 
muck as determined at a single point was approximately 14 feet. 


The amount of rate of subsidence is shown in Table 2. 


Table 2.- Subsidence along the South Bay Linc 
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Date : Elapsed : Average : Subsidence for period __ 
—_—___i._time i elevation : Amount; Annual rate 
Months : eet : Foct . Feet 
May, 1916 : --- ; 20.52 : ---- : ee oo 
April,.1918 : 2 : 20.00 : 0.52 : 0.27 
June, 1925 : 86 : 19.30 : 0:70 : 0.10 


June, 1955 ; 96 : 17.83 : 1.47 : 0.18 
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The results show a decreasing rate of subsidence from 1916 to 1925 
as would be cxpected, but the cight year period from 1925 to 1933 shows a 
rate of subsidence approximately double that of the preceding seven years 
from 1916 to 1925. A pumping plant was completed in 1926 because gravity 
drainage had proved to bo inadequate and as the profile linc is close to 
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the pumps it is certain that the average water table after that time Was 
much lower than previously. When the levels were run in June, 1925, the 
water table was about a foot bclow the surface. This ccrparison shovs 
that the amount of subsidence denonds to a large extent on the depth to 
water table. 


The subsidence from 1916 so 1925 along that portion of the Okcaec- 
lanta line run in 1925, and alsc around the bench mark south of the Bollcs 
canal was 1.70 feet, whereas that clong the South Bay line for the sarc 
period was 1.52 feet. This difference is doubtless due to the greater 
density of the custard apple muck. The dry weight of this muck duc TG - 
greater riineral contcnt was morc than three times as groat as thet along 
the Okeclanta line. Less compacting would therefore result. 


Fellsmere 


The second largest peat arca in the State is located noar Fellsmere. 
The Fellsricre Drainage District was completed about January, 1915.: Drain- 
age is entirely by gravity. 

4s shoim on the accorpanying mop (Figure 1), a subsidence line 
begins at a point on the railroad 219 feet wost of Latcral S and runs 
north a distance of 5,000 fect to a point 235 fect west of this latoral. 
The soil is sav-grass peat underlaid with sand or narl. The land along 
this line first reccived effective drainage about the end of 19914. A 
levee extonds along the west side of Latcral S, and the drainage outlet 
is te tho west into Latcral Q. When the last levcls were run in Jonuary , 
1953, the water was very close to the surfaco along the entire.line and 
the sub-lateral ditches were almost obliterated. There was a scattored 
growth of weeds. 


There was very little cultivation along the lino prior to 1917 
but in that yoar 42 percent of tho lend was in crops. In 1918 the cul- 
tivated arce was increased to 55 percent. Since 1918 only a very snall 
portion of the land has been used for cericultural purposes and since 
1925 all has been idle, The north 950 foct of the line has nevor been 
cultivated, yet the subsidence for this pertion is practically the sarie 
as the.average for tlc whole line, indicating that cultivetion has been 
only a minor cause of subsidence, 


The whole area was severely burned in the spring cf 1935 and 
probably to some extcnt prior to that date. By what enount burning 
lowercd the surface clevation is not known, but the subsidence curve 
would indicate thet it was not a lerge factor. Certainly the lovering 
of the water table by drainage has been by far the principal cause of 
subsidence. 


Table 3 shows the surface clevations, and subsidence elong linc S$ 
Since drainage began. 
















































































Feb. 1933, Elev. 15.50 


























Months since drainage 


Fig.2.-Okeelanta Muck Profile, Muck subsidence along Bolles Canal 





Figure 3.- Government bench mark near 
Okeelanta. (year and elevation of surface 
are shown for several periods of subsidence } 
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Table 3.- Subsidence along Line S near Fellsnere 
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ks "_ Blapsed : Average: Depth of :Subsidence for poriod_ 
tine + elevation: peat. : Amount :Annual rate _ 
Months:  fcet: Feet : Feet : feet 
January, 1915 : 0 : eOo — % ise 3 Y.00° 3 ---- 
robo, LOG: "15 : Pe ee ae ale 3 1.03 
June, 1918 : 28 : AN et 6 Mamas Ie dS Maes C356 
May, 1921 : 35 t ig.84" : 4,54 : Crew. ag 0.26 
June, 1925 : 49 : aS Ns aie Care. as eeu 0.2€ 
January 7 1933 °: 91 : dj aie rato, % 0 iss a OeLe 


The above data are shown graphically in’ Figure 4. This curve shows 
& consistent decrease in the rate of subsidcneco since drainage. The high- 
est rate of subsidence was during the first year following drainage and 
averaged about a foot. During the last eight years the rate dropped to 
0.15 foot per year. Probably the average water teble during the last 
cight years was between 1.5. and 2.0 fect. The total subsidence since 
drainage is 4.47 foct. This is 61.7 percent of the original depth of peat. 


It is believed that the conditions existing along this Fellsmere 
line and the Okeelanta line are rathor similar. The soil along both lines 
has been cultivated very little, and in both cases is of grass origin. 
Both lines have been burncd over, and both are approximately parallel to 
a large ditch; the Okeelanta linc being 280 fect back from the ditch, and 
the Fellsmere line 227 fect. It is probable that the difforenee in eleva- 
tion of the water tablcos was not great. 


4 comparison of Figures 2 end 4 show theo subsidence curves for the 
two lines to be very similer. The dates when effective drainage was first 
established are not accuratcly knowm; those given are approximate. There- 
fore the rate of fall during the first year or tio may be more or less 
than that shown. Tho date of cffective drainage is taken to be that on 
Which the ditch parallel to the lino had been completed elong the full 
length of tho line and givon a free outlet so as to provide drainage to 
the adjacent lands. 


During the period from 1921 to 1933 theo rate of subsidence was 0.14 
foot per year for tho Okeclanta, and 0.15 foot for the Fellsmero Lines 
The total subsidence during a period of 223 nonths following drainage is 
approximately 4.80 feet for tho one linc and 4,95 fect. for the othcr. 


The original depth of peat along the Fellsmere line was 7.25 feet 5 
that along the Okeelanta line was 11.6 feet, yet the total subsidence 
along these lines varics only" percent. “It, thercfore, socms highly 
probable that subsidence is linited to that portion of the peat above the 
permanent or mininum water table. 
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Subsidence line Q,(North), is, located approximately 227 feet west 
of Lateral Q in the wost portion of the Fellsmere Drainage District {see 
figure 1). It begins at the railroad embankment and runs north a dis- 
tance of 2,850 feet. The peat was burned over in 1921 and again in 1932. 
Only the south 700 feet of the line has ever bee cultivated: and that for 
only one or two seasons. The subsidence’ is duc entircly to drainage and 
burning. In January, 1933, the lsvcels were run to Station 14-00. The 
Water at that time was a.little below the gropnd surface. 


This subsidence line was established in 1915. Subscquent profiles 
show a decided slope toward the ditch at the South end, due to the much 
bettcr drainage of the land close to the ditch. Theo results again show 
that the deeper the water tnble the greater will be the subsidence. The 
emount and rate of subsidence for line Q (north) is shown in Table 4, 


Table 4.- Subsidence along Line Q (north). 
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& comparison of the above table with Table 3 for IninéewS, indi Cakes 
that the emounts and rates of subsidence are quite similar for the two 
lines. The total subsidoneec along line Q was 4.79 and that along line S 
Was 4.47, The original depth of muck was nuch greater in the one case than 
the other yet the total subsidence wes not greatly different. 


This comparison of lines Q and S makes it appear very probable that 
there is little or no subsidence in the peat below the permanent water table. 
The rate of subsidence along line Q from 1925 to 1933 was greater than that 
during the preceding 4 yoars. This is duc probably to the hcavy burning 
in the spring of 1932, 


The original depth of peat along the Okeeclanta line (sec Table 1) was 
11.6 fect, While that along line Q was approximately 11.0 fect. The total 
subsidence along the to lines was almost the sarie. 


The Lower Evorgledes near Devie 


One of the carlicst projects for drainage and cultivation of the peat 
soil of the Everglades was located near Davie, at the lower end of the South 
New River canal. The developnont near Davie. preceded that at Okeclanta by 
about two years. 


Average surface 
@ Jan. 1915, Elev.22.65 





Depth of peat (feet) 











Months since drainage 


Fig.4.-Fellsmere Drainage District, Muck subsidence near Lateral $ 
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Fig.5.- EVERGLADES EXPERIMENT STATION 
BELLE GLADE, PALM BEACH Co., FLA. 
Location of subsidence lines 
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- The South Drainage District or Davic District was originally a 
pumped areca, but about 20 ycars ago pumping was discontinucd ard the pumps 
finally dismantled. The land was later included in the Broward Drainage 
District which is a gravity drainage systom. Tho ditches in the Davie 
area were enlarged subsequcntly to 1920. The area was first drained in 
IL 


The subsidence lines near Davie are all within the o1d Davie dis- 
trict except line C which is 450 feet south of the levec. The locations 
of these lines are showm on the accompanying map (figure 1). The peat is 
principally composed of sav-grass deposits and is underlaid with sand or 
marl. The top soil is dark brotm in color and fairly well decomposed. 
Levels showing the eclovation of the surface soil before drainage are not 
available. Doubtless there had been considerable settlonent prior to 1916. 
In recent years the water table probably has been below tho bottom of the 
peat for a considerable portion of the time. 


Subsidence line D begins at the South New River canal opposite the 
east wing of the Davie school building and runs south, approxinatcly 
7,000 feet to a large ditch along the inside of the levec. About 1,100 
feet cast of this line is a large ditch connecting directly with the South 
New River canal. One hundred and sixty-five feet west of line Dis an 
old ditch, now almost filled up, which leads directly to the site of the 
old pumping plant. 


Between station 14 and the south end, all but 900 feet of the linc 
has been in cultivation for one or more seasons. Since 1921 only a snall 
porticn of line D has been in use. In 1933 less thon 2 fourth of the Line 
was in cultivation including the portion in orenge groves. About 1,000 
feet is now covered by a producing orange grove. The subsidence within 
the grove appears to be less than thet on the portion where truck crops 
had been raised. This may be partly duc to lcss intensive cultivation 
but is more probably due to the shallower depth of soil along that part 
ofVine linc. 


Fron Station 0 to Station 14, line D is located either on the school 
house yard or in an old abandoned orange grove. The subsidence along this 
portion is abnormally small due to specicl conditions. The following state- 
ments apply frem station 14 to the south end of the line. The average sur- 
face elevation was 5.45 fect in 1916; 5.25 feet in 1918; 4.75 fect in 1921; 
4.50 fect in 1925; and 3.55 fect in 1933. The average clovation of the 
uncerlying sand is 1.70 fect ond that of the wator in the surrounding 
ditches was 0.80 foot when the 1933 levels were run. These figures show 
on average depth of peat in 1916 of 3.75 fect and a total subsidence since 
that date of 1.90 fect or 51 perecnt of the depth. 


Fron: 1925 to 1933 the average subsidence was 0.75 foot. Shoulé this 
rate of loss continuc during the next 8 years, the average depth of pea 
Will be less than a foot. As the water table during dry periods is often 
below the bottom of the deposit thus expediting oxidation and shrinkage 
it is probable that the peat will entirely disappear in a comparatively 
short tine. 


Si ce 


Line B begins at the South New River canal and rms south a dis- 
tance of 2,550 fect. It is parallel to and 180 feet east of line D. 
The north 1,400 feet of linc has been either cultivated or in orange 
groves since 1914 or 1915. In 1921 this scction was 5 We 0 WA oe NB 
1933 this. grove was evidently abandoned and of little veluc. 


Most of the south 1,150 fect of the line has been in cultivation, 
more, or.toss, .from,19135.to 1921. In.1921 there was no cultivation but 
in 1925 all was in use. In 1933 only the south 350 feet was in cultiva- 
tion; the romainder was in weeds anc probably had been idle for several 


yooars. 


The northern section, threugh the old orange grove, showed nore 
subsicence from 1916 to 1921 than during the longer poriod, from 1921 to 
1955, while the scuthern section showed a greater amount during the 
longer poriod. This difference is due probably to the grcater original 
depth of poat in the southern section. Had the minimm weter table been 
above the bottom of the peat the subsidence woulé doubtless have been 
approxinately the same even though there was a difference in depth. The 
greater depth of the south part vould require more subsidence then the 
more shallow dopth of the north portion before an equal density of soil 
Was reached for the two sections. 


In 1916 the average peet depth was 2.70 feet on the northern and 
4.00 fect on the southcrn section. The cnount of subsidence from 1916 
to 1933 was 1.35 fect on tho northern and 2.10 fect on the southern 
section. Both sections of the line had a subsidence of approxinately 
00 percent for the period. 


Line 4 is located approximately 400 fect north of the south levee 
of the old Davie Drainage District, ané. crosses the lower end of line D. 
Along the inmer toc of the levee is a large drainage ditch... Tne old 
ditch at the west enc of this line is now of little. value. At tho, east 
end is a large ditch connecting €ircetly with the South New River canal. 
The land along the line hes never been cultivated and is now being used 
as a pasture. Phe area was burned over prior te 1921. The watcr table 
in February 1933 was below the bottcn of the pect. The depth of soil 
in 1916 was 4.20 fect, and the averege subsidence from 1916 to 1933 was 
1.85 feet or 44 percent of the depth. 


Line © is located 450 fect south of the levee of the Davie District. 
Fhe land has never been cultivated and is practically undrained, exccpt 
for a small ditch of little veluc near Station 8+50. Tho line was burncd 
over prior to 1921. Tho Cepth of peat in 1916 was 3.50 fect. The subsi- 
dence fron 1916 to 1933 was 2.10 foot or 61 percent of the dopth. Although 
in 1916 the surface on line C was sbout 0.30 foot higher than that on line 
A, the two were at approxinately the saric clevation in 1934. The line out- 
Side the levee showed the greater subsidence. This is duc probably to 
the greater esnount of burning along tho outside linc. 


ees 
Table 5 shows the comparative subsidence of lines in the Davie area, 


Table 5.- Subsidence along the Davie lines 
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Line : Station to Station : an Lyle 3 AUG BO oo 
nee : Feet :Beet : Percent 

D 14+00 to &9+50 : Delo 1.90: Hone 
D 14+00 to 35+00 a 4.350 rae D0 
D 55+*00 to 55+00 Btllo 200e 5S 
D > 5DdO+00 to 69+00 - : Sea dF 7 Oe 50 
B : 0 to.14+00 : ee 0 leo: 50 
B s. L4+00..t0 25450 : 4.00 ate LO" 5a 
A O to 13+00 4.20 1Li86: 44. 
C Orso: Leerso 3250 


The above figures indicate that the subsidence from 1916 to 1933 on 
all four of the Davie lines has been approximately one-half the depth of 
peat. At least during recent years the water table has been below the 
bottom of the peat on these lines much of the time. Under such conditions 
it appears that the amount of subsidence is a rather definite percent of 
the depth of deposit. Where the water table is always above the bottom 
of the peat the subsidence would not be a dcfinite proportion of the depth, 
as is shown on the lines near Okeelanta and Fellsmere. On such lines it 
is probable that the subsidence would be a definite proportion of the 
depth to the average water table. 


Indian River City 


As shown on the accompanying map (fig. 1), the subsidence line near 
Indian River City is located across a long narrow peat deposit about a 
mile west of Indian River. A large ditch, completed in 1914, cuts through 
the rims of the depression containing the deposit, and connects Bird Lake 
with Indian River. Tho linc is locatcad approximately parallel to and 
about 300 fect above this ditch, which has held the water table very low. 
The land has never been cultivated. The soil is primarily of Saw-grass 
origin. 


Levels were run over the line in Tyte, 1917, and L9ie. Athen 1916 
no levels were run until May 1934. During this period the peat has been 
almost destroyed by fire. From Station 3+50 to Station 12 the surface is 
very irregular and is broken with large cracks 6 to 10 inches wide and 
2 fcet or more in depth. These cracks have evidently been cnlarged by 
burning. Beyond Station 12 the burning has left. the surface more coven. 
From about station 20 to the end, the peat has been completcly destroyed, 
and the underlying sand redaced to a lower clevation by crosion. The 
most severe burning occurred cight or nine years ago. 


aa 


The average surface clevation between station 2 and station 25 
was approximately 20.75 feet prior to drainage. In 1916, 1917, and 1918, 
the average clevations were 18.80, 18.10, and 17.70 respectively and in 
May 1954, the average elevation was 13.45. The original dopth of peat 
was 8.65 feet. This subsidence linc shows the possibility: of the almost 
complete destruction of ea deep peat deposit by fire when tho water table 
is lowcred to an excessive extent, 


Vero Beach 


The subsidence line ncer Vero Beach, as shown on accompanying map 
(figs1), isiidcatod: on Stabe Highway Noy 30. erie approximately 200: 
fect south of the highway of soil that was once a saw-grass peat contain- 
ing considerable ‘sand. The first 100 fect of the linc cast of the road 
passes over a garden and lam; ‘the remainder of the line now runs through 
a citrus grove. Thc land has been in cultivation the greater pert or the 
time since drainzge. 


Prior to draincnge in June 1914, the. deposit was 1.75 feot. deop and 
Was underlain with sand mixed with a small amount of peat. When the levels 
were run in 1933, the soil appeared to:be almost entirely sand with a very 
little peat remaining. There is little difference in the protatesor L925 
and that of 1933. 


This line shows an almost complete loss of the deposit due-to: drain- 
age, Slow oxidation, and cultivation. 


Everglades Experiment Station 


The Everglades Fxperiment Station is located about two and a half 
miles southeast of Bolle Glade on the south side of the Hillsboro Canal, 
as shown on the accompanying map (fig. 5). In November 1927, profile 
levels were run along three lines of wells indicated as Dine 2G We sea, Ee 
and "Kast Line." On December 31, 1934, levels were again run over these 
lines to determine the subsidence over a period of approximately seven 
years, 


These lines were originally established for the purpose of keeping 
& record of water table fluctuations and as a result of those records the 
average water table during the past seven years has been approximately 
determined. The soil is of typical sav-grass origin. The depth to rock 
is now about 6 fect. There has boen no burning since the station was 
established in 1923, 


These lines are added in order to better determine tho effect of 
cultivetion on’ the rate of subsidence. Conditions relative to burning, 
water table, and cultivation are more accurately known here then those 
for my other areas previously mentioned. The water table along the three 
lines has averaged approximately 1.8 fect below the surface. Tho water is 
held at a fairly uniform stage by means of a pump. 


SES ie 


Lines "G" and "H" have bech in almost continuous cultivation for 
the past ten years. Tho crops grown have been mainly truck. Tho land 
along the "East Line", has never been in crops, but has been plowed for 
the past two years. Thus it is seen that lincs G and H have been in 
cultivation during the seven ycoar period considered, and that the "East 
Line" was not even plowed for the.first five years of the period. 


EFFECT OF CULTIVATION 


If cultivation is a decided factor in causing subsidence the com- 
parison of these lines should so indicate. The results show a subsidence 
of 0.79 foot along ling G; 0.87 foot along line H; and 0.78 foot along 
the "East Line". In annual rates the results anoeO 1) “foot” Lor Lime cs 
0.12 foot for line H; and 0.11 foot for the "East Linc." The average 
annucl rate of subsidence along the cultivated lines was 0.12 foot while 
thet along the line which was plowed for only two years was 0.11 foot. 

It thus appears that cultivation has had only a small effect on the rate 
of subsidence. 


Phe record of cultivation, water teble, and burning, along other 
lines considered in this report, is not sufficiently definite to permit 
accurate deductions as to the effect of cultivation. In tho discussion 
of line 8 near Fellsmere it was stated that the subsidence along the 
horth 950 feet of the linc, which had never becn cultivated, was prac- 
tically the same as thet along the south 4,050 feet, most of which ha 
been cultivated from one to three years but the relative omount of burn- 
ing is not knomm. 


In the discussion of the Okcclenta line, it was noted that the 
total subsidence of the west 1,000 fect was about 0.2 foot more than the 
average for the entire line, the difference being probebly due to culti- 
vation. It was elso noticed that the subsidence arcund the old Govern- 
ment bench mark near Okeelenta did not vary much from that along the sub- 
Sidence line. Tho land around the bench mark had been in cultivation 
for the last 10 years of the period and for some time previously, while 
28 percent of tho lend along the subsidonce line had never been culti- 
vated and the remainder had been crepped for only a few years. This com- 
parison would agein indicate thet cultivation could account for OTLEY fi 
small portion of the total subsidenco. However .it is possible that the 
burning along the subsidenec linc may heve about equaled the loss due to 
cultivation around the bench mark. The evaileble data for the old sut- 
sidence lines and those for the Everglades Experiment Station lines in- 
dicate that cultivation does not account for ony considerable portion of 
the total subsidence. 


Effect of Wind Erosion 


Wind erosion does not appear to be an important factor in causing 
soil loss. During most of the period from carly fall until late spring 
the fields are protected by crops and after the crops are off weeds soon 
cover the ground. Where thé water table is Within 2 feet of the surface 
the moisture also: ecids in preventing Wind losses. ) 


me fy ee 


The subsidence shown for the Everglades Experiment Station lines, 
indicate that the above statement is correct. If’ wind erosion has becn 
large, lines "G" and "H" should have shown a substantially greator loss 
in elevation than the "East Linc.": Whon the top soil is very dry and 
pulverized by cultivation, a. streng wind may cause considerable loss, but 
in generel it.docs not secm probebdlic that wind crosion on the areas dis- 
cussed in this report causes a substantial loss of soil, : 


; Summary and. Conclusions 


In the Everglades areca, the available data show the greatest depths 
of peat soil to be near Lake Okgechobec, and a gradual decrease in this 
depth as the edge of the Glades is approached. Some records aleng the cast 
Side of the lake show depths of 12 to 14 feet. Most of the muck and peat 
soil now in cultivation around Lake Okecchobee is in pumping writs in which 
the major subsidence has already taken place. 


In the heavier muck soils, such as the "custerd apple" belt adjacont 
to Lake Okeechobee, the subsidence appears to be less than that in the saw- 
gress peat farthor. out from the lake. This is due to the higher mineral 
content and greater density of the custard apple! soil. 

Subsidence appears to be proportional to the depth of dcposit above 
the permanent water table, or to the total depth where the water table is 
below the bottom of the deposit as in the Davie area. Tho subsidence curves 
for the Okcelantea line end line S near Fellsncre indicate that the amount 
is dependent on the depth to the water table rather than upon the total 
depth of soil (sce figs. 2 and 4). 


Following drainage, the rate of subsidence decreases ‘with time, as 
shovm by figures 2 and 4. The curve of subsidence apparently approaches 
a tangent parallel to the time axis, cnd it scems probable that if fires 
are prevented, the rate of subsidence will be reduced to a very small 
amount. The smell loss due to slow oxidation may be largely offsct by the 
addition of the fibrous portion of plant roots. As subsidence continues, 
the density of soil above the water table apparently increases. 


The available data appear to show that cultivation docs not adcount 
for my considerable portion of tho total subsidence. A study of the three 
lines at the Everglades Experinent Station, where the data were most reli- 
able, indicates only a small cffect due to cultivation. However, the ef- 
fect of cultivation should be given further stuly under controlled condi- 
tions. 


Much damage to peat soils has been done by fires. In areas where the 
depth of the water table is maintained at an optimum level by control works 
or pumping units thus preventing cracks in the soil, serious fires seldom 
occur. In such areas the surface litter may be burned with little or no 
denage to the soil due to moisture content preventing burning, but levees, 
situated well above the level of the water table and often being in an cx- 
tremely dry condition, are sometimes destroyed. The greotest fire damage 
Occurs outside of pumping units where the uncontrolled water table frequently 


ae hs 


drops to such low levels as to allow excessive noisture losses and soil 
cracking. These cracks greatly increase the rate and amount of evapora- 
tion, hence the soil is much dryer than otherwise. The fires readily 
work down into the cracks and become very @ifficult to cotrol. 


The available data for deep peat deposits indicate total losses 
in elevation of 4 to 5 fect in the first 20 yoars following original 
drainage, and it seems probable that an additional loss of as much as 
1 foot may occur in the next 10 years. However, if adequate drainage 
had been maintained in the deep peat areas by deepening the drainage 
systens, the rate and snount of subsidence would probably have been 
greatly increased over actual figures obtained. If the depth of soil 
underlain with rock becomes less than 2.5 to 3 feet, successful culti- 
vation will be difficult on account of the limitation in depth of farn 
ditches. 


Before new lands are brought into use, the depths of peat should 
be determined and the prebable subsidence over a period of years es- 
tinated from the knowm rate of subsidence in similar areas. The cost 
of reclamation can then be compared with the probable returns from the 
lands during the estimated period of usefulness, and = decision reached 
as to whether the cost is justified. In the design of ditches and 
pumping plants the probable subsidence should be given careful consider- 
ation. 
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